The purpose of this study was to determine the prevalence of peripheral rim instability in discoid lateral meniscus. A consecutive series of 112 patients (128 knees) (mean age 10.0 years [range 1 month to 22 years]) who underwent arthroscopic evaluation and treatment of a discoid lateral meniscus between 1993 and 2001 was reviewed. Of those discoid menisci classified intraoperatively (n = 87), 62.1% (n = 54) were complete discoid lateral menisci and 37.9% (n = 33) were incomplete discoid lateral menisci. An associated meniscal tear was present in 69.5% (n = 89) of all knees studied. Overall, 28.1% (n = 36) of discoid lateral menisci had peripheral rim instability: 47.2% (n = 17) were unstable at the anterior-third peripheral attachment, 11.1% (n = 4) at the middle-third peripheral attachment, and 38.9% (n = 14) at the posterior-third peripheral attachment. Thirtyone of the 36 unstable discoid menisci underwent repair of the peripheral meniscal rim attachment. One patient underwent a complete, open meniscectomy. Peripheral rim instability was significantly more common in complete discoid lateral menisci (38.9% vs. 18.2%; P = 0.043) and in younger patients (8.2 vs. 10.7 years; P = 0.002). The frequency of peripheral instability mandates a thorough assessment of meniscal stability at all peripheral attachments during the arthroscopic evaluation and treatment of discoid lateral meniscus, particularly in complete variants and in younger children.
S
ince the description of discoid lateral meniscus by Young in 1889, multiple classification systems have been proposed. 1, [3] [4] [5] 10, 13, [15] [16] [17] 20, 26, 30, 32 The classification system most widely used is that of Watanabe et al, who described three types of discoid lateral menisci based on arthroscopic appearance. 30 In this classification, discoid menisci with normal peripheral attachments are either type I (complete) or type II (incomplete). Type III discoid menisci, the so-called Wrisberg ligament type, are described as lacking posterior capsular attachments with the exception of the posterior meniscofemoral ligament, thus producing the classic "snapping knee" syndrome. 8 Recent reports, however, have identified much variability with respect to not only the size and shape of the lateral menisci, but also to peripheral stability and attachment. 13, 14, 19, 31 Other classification systems have been proposed, categorizing lateral meniscal variants as stable or unstable, regardless of discoid shape or the presence of a posterior meniscofemoral attachment.
14 Such variability has made it difficult to discern the true prevalence of instability in discoid lateral menisci.
Complete meniscectomy of discoid lateral meniscus is avoided due to the development of early degenerative changes. 19, 24, 29 Most authors now recommend repair of a detached posterior or peripheral attachment, with saucerization of the discoid morphology depending on the underlying meniscal shape and presence of a meniscal tear. 9, [11] [12] [13] 19, 25, 27, 28, 31 The purposes of this study were to characterize and to determine the prevalence of peripheral rim instability in discoid lateral menisci.
METHODS
All patients who underwent treatment of symptomatic discoid lateral meniscus between 1993 and 2001 by the Sports Medicine Division of a tertiary care children's hospital were reviewed. A consecutive series of 128 knees in 112 patients was identified. Mean age at the time of surgery was 10.0 years (range 1 month to 22 years). There were 46 male patients (41.1%) and 66 female patients (58.9%). Forty-nine percent (n = 63) of the procedures were performed on the right knee, 51% (n = 65) on the left. Sixteen patients (14.3%) had bilateral procedures.
Medical records, operative reports, and intraoperative arthroscopic photos were reviewed to document patient demographics, discoid meniscus morphology (complete vs. incom- plete), the presence or absence of meniscal tear, and peripheral rim stability. Peripheral rim stability was assessed following saucerization of the discoid meniscus by systematic probing, with evidence of hypermobility and peripheral detachment of the remnant meniscus. If peripheral instability was noted, the site of hypermobility and peripheral detachment was documented.
Univariate associations with instability were analyzed using the Student t test for continuous data and the Fisher exact test for categorical data. All reported P values are two-tailed, with an alpha level of 0.05 indicating statistical significance.
RESULTS
Discoid meniscus morphology, complete or incomplete, was documented in 87 of the 128 discoid menisci. Of these, 62.1% (n = 54) were described as complete ( Fig. 1 ) and 37.9% (n = 33) as incomplete (Fig. 2) . Discoid morphology was not documented in 41 of the 128 knees. Eighty-nine of the 128 knees (69.5%) had a meniscal tear.
Peripheral rim instability was present in 28.1% (n = 36) of all discoid menisci following saucerization. Seventeen (47.2%) were unstable along the anterior-third peripheral attachment site, 4 (11.1%) at the middle-third peripheral attachment, and 14 (38.9%) at the posterior-third peripheral attachment. One patient had complete detachment at all peripheral sites, requiring a complete, open meniscectomy. Thirty-one unstable discoid menisci underwent repair of the peripheral attachment via arthroscopic (n = 26) or combined arthroscopic and mini-open (n = 5) techniques (Fig. 3) . Various outside-in (n = 15), inside-out (n = 14), and all-inside (n = 2) meniscal repair techniques were used.
Peripheral rim instability was significantly more common in complete discoid menisci than incomplete discoid menisci (38.9% vs. 18.2%; P < 0.05). Unstable discoid menisci presented at a significantly younger age (8.2 years vs. 10.7 years; P < .05) but did not demonstrate an increased proportion of meniscal tears (P > 0.05) or a sex predilection (P > 0.05).
DISCUSSION
Variability exists in the shape, size, and degree of stability in discoid lateral meniscus. 13, 14 This variation makes the determination of discoid type and stability difficult to identify. In this series, we identified hypermobility with peripheral detachment in 28.1% of symptomatic discoid menisci that presented for surgical evaluation and treatment. Anterior detachment was most commonly seen. Multiple studies have shown that discoid menisci are more prone to mechanical and shear stress because of their thick, less vascular structure and in some cases underlying loose peripheral attachments. 7, 18 Our findings would seem to support this theory, as peripheral instability was significantly more common in the complete discoid menisci and was present at various peripheral attachments depending on the suspected area of greatest mechanical stress to the discoid meniscus. As stated by Woods and Whelan, the classic Wrisberg-type discoid meniscus would then most likely represent a simple peripheral detachment rather than a true congenital lesion. 31 The reported proportion of Wrisberg-type discoid menisci has been documented as 0% to 33% in multiple studies. 8, 11, 12, 15, 28 Similar studies, however, have reported nonWrisberg variants of discoid menisci with unstable peripheral attachments and hypermobility. 6, 11, 13, 14, 23, 31 Bellier et al reported on the arthroscopic treatment of 19 lateral discoid menisci; 12 patients were described as having hypermobile posterior horns but intact peripheral attachments. 6 Similarly, Pel- lacci et al reported on 47 discoid menisci, 4 of which (8.5%) were hypermobile. 23 In contrast, Hayashi et al 11 reported 5 cases in a series of 53 discoid lateral menisci with peripheral detachment and instability. Three complete and two incomplete discoid menisci were described as having extensive meniscal tears that extended to the peripheral rim, causing detachment and instability. All five cases were treated with complete meniscectomy.
Historically, the recommended treatment of hypermobile, Wrisberg-type discoid menisci was complete meniscectomy. Some studies have shown acceptable short-term results following complete discoid meniscectomy 2, 11 ; however, with further study and intermediate-term results, meniscal preservation is now preferred because of early arthrosis associated with meniscectomy. 19, 21, 22, 24, 25, 29, 31 Rosenberg et al presented a case report of arthroscopic attachment of the free posterior edge of a normal-shaped Wrisberg-type discoid meniscus with a good result at 1-year follow-up. 25 Woods and Whelan described four patients with discoid lateral menisci and no posterior attachments; open repair was performed in all patients, with three of four excellent results at 37.5-month follow-up. 31 In addition, Neuschwander et al described seven patients with lateral meniscal variants and absent posterior attachments; four of six patients were treated with arthroscopic repair and obtained excellent results. 19 With modern arthroscopic equipment and various meniscal repair techniques, the majority of unstable discoid menisci in this series were able to be secured peripherally. We have found suture repair via inside-out or outside-in technique preferable to all-inside meniscal repair devices to achieve peripheral stability in these cases. Subsequent follow-up studies will determine whether such repairs heal or maintain stability in the long term. Nonetheless, saucerization of complete and incomplete discoid lateral menisci must be accompanied by an extensive and careful assessment of peripheral rim stability. With treatment of hypermobility, the goal of meniscal preservation can more easily be achieved.
CONCLUSIONS
We advocate the classification of discoid lateral menisci based on type of discoid (complete vs. incomplete), peripheral rim stability (stable vs. unstable), and presence or absence of a meniscal tear. The prevalence of peripheral detachment in a consecutive series of symptomatic discoid lateral menisci was found to be 28.1%. This emphasizes the need for careful arthroscopic assessment of stability during the evaluation and treatment of discoid lateral menisci, particularly in complete variants and younger children.
